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S:^-r S =E U ^ i^rt -;i/<. 

3 fB«(D ^ ^ u ^ s;^' ^ - ;>/o 

T 1^ "fe :^ ^ ti -5 71;^ ^ ^ '>> ^ ^ ^ ^ '-^ ^ ^ ' 

laia^^^fT F 1/ ^ mmr f w x b f^^^ fc t&fB5ti« ^ ^ u ;v tc 
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[0 0 0 1] 

D R AM^ S R AM^CDSISi* >^ ^ U i: E 2 P R OM^<D«^m;l «I 
[0 0 0 2] 

|Bl«i§«(Z)fH'^^*^*i^^> S IMM (Single Inline Memory Module) , D 
IMM (Dual inline Memory Module) , ^SVMiMCP (Multi Chip Package 

[0 0 0 3] 

^^U 1 i:E2pROM^(7)»#^;t^|g^^^»^1*^^'>' 2^*'^-^*^^^^ 

±lCfi«g^n^c«^-efe^o 08liSIMM (^fcliDIMM) 

^^b, 0 9 ^ U 1 JllC^ffl^H^^ ^ U 2 tl^cMC P CD«^ 

[0 0 0 5] 

^(Z)i&#^-KlCtg^t-Sfc«)(D^WM^RAS (ROW address strobe command 
) . CAS (Column address strobe command) , WE (Write enable) , M 

mmtt^^^^)^^Mmt^r=.i^<^mmm^cs (cmp select) ;&^^^mic^«& 
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[0 0 0 6] 
[0 0 0 7] 

r^lc®8&t>'BI9(c^btifl6'i4^^U l®^m^cov^T0®S:Mv^T^0^i- 
[0 0 0 8] 

mmmV^^^ r^^^ gll 0{C^^ffl§'ti^^Uli«&*<«SDRAM (Synchro„ 

ous DRAM) (D-m^m^^l^'C^^^" 
[0 0 0 9] 

3-K-rStT7^3-^l 3:gLtJJ3HJf=n-^fl4il, 3«Jf^3-^14<Dy3-F*g 

6 2i! ^:tu•fe;^MC*^^^*^mst^fex-^S:-^«^^c^^*^^ffi^^^^^® 
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F&T^n- Ki-S3V> FT^ri-^*2 0 i:, T Ki^^ 
M#ADD$:«V>TmS^n§, CASl/>f^>S/- (Latency) , A-7.h;R 

-j.>,,.*^-^_^2 0(Dm*«^icbfc*^o-c;t=eui2;i/ri^^ i iKnt^T"- 

[0 0 10] 

1 2;stzj^5t;«3?u^^u-fe;i/MJiSci i s ?:*ix.fe«^-efe^o 

[0 0 11] 

1 2lc^^5$^T, i£M^^T-'n-af 1 3 l^t?%«^f7^n-^l 3 2?: 

^,j^n-^ri4ii, jiiHiEM^^u^MI^i 1 i&t>'7L;R^iJ^^u-fe;v 

^iJ^^y-fe;i/M^l l3tcM0^^T, iE^m>f>v^l 5 l^tJ^%;S3«J7.>f^v 
^15 2 S:#;1TVNS. 
[0 0 12] 

h^lc^it^-SnMc^T Kl.X^^y^(lII?&2 10^-2 1 0 ^H. R 
AS. /CAS. /WE. /CS$:^tl^tl^#t^^i$C®^-F^^y^lSII?&2 

1 ii:&#;t, >51^BP*^P>^^$ti^^a^>^CLKtc|^ffibT^^y^M#i AO 
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~IAn, lAOB-IAnB, MtJ^lC0J^m#/ R A S , /CAS. /WE, 

^y5-i@iii!&2 1 l*uo^l:ria«$tlTv^€,*^ mmcimmm^^RAs, /c 

AS. /WE, /cs^cmbT^tl•^4^|g^^^tl■cv^So 

[0 0 13] 

n-7>KT^=i-^2 0tj:, TFi/:5^9^y^lHll^2 1 0^-2 1 o„*^e,m;^$tl 

S^^y^-e-^I AO~I An. I AOB-^I AnB(Z)e>t., JilB^- K^^W^ 
i:bTMV^§^^y^'f3#I AO~I Am. lAOB-IAmB (inliiE(^)^l5t : 

m<n) ^r-rn-Kb, C A S l/>f 7N'->^ BLt^/^-::^ h ^ ^ ^ 

(j5:t_K^^^^$:ffii,i-^l/>f7^>S/-^^7^n-^2 0 1, A'-;^h«^5t 
f^I3-^*2 0 2, RZJ^7i'y^h^-(:fm^^^-^2 0 3t. ^ - K ^ ©1^ 
2 1 l*^bmiJStlSilI^m■^/RAS, /CAS, /WE. /CS$:t^3-K 
:E-Kl^.:;;^>5f$S.[i>fg^MRSS:ffi:b-rs^-Kl/e^":^^^^^^-^2 0 

n >y ^M#<D^S«&miJt- €>^a«^- h 2 0 6 h 2 0 6 *N ^ 

-^hS^^7'=3-^2 0 2, S:tJ^A->^h^^^l9:^7=n-^r2 0 3®m:?J« 
^^-Kit-r-^^- K^^y^EIS&2 0 7^-2 0 Tgil^r^l-S^^T'^So 
[0 0 14] 

01 UCi^bfc:Sl»3^^l^$^'^^2 l^lJ^=IV>K7^3-^r2 0tt, TKVX 
#^A0-'Ani%ffiVNT|g^$tl^CASl/>f7^>i/-. &t>V1- 

i^^^^,:,^^^^'n-^2 0 K A'-;^h«^S^n-^'2 0 2, Jtt^A'-:^ 

h^>f >^t^^7==l-^2 0 3li, r Fl/XM-tAnH- 1*^^ "0" ©i:^. "f^- 

mm^'tn^nmij^^o ^- K^^y^iiiiS2 o 7i'-'2 o 73^^e,ffiiJ^4^^ 
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[0 0 15] 

CAS, /WE, /CSi:, A0~I Am+1, lAOB-^IAm 

+ 1 B li, ^tl-etl^ D ^ C L K(Z)itt>±*^ U ICiBl^ UT»|g'K^ ^ 'J 1 {C 

m^mtti {rFi/::^^^v^iiiS!&2iOi~2io„"e^#$ti) . ^-F^^y^ 

2 0 7 i~ 2 0 7 glC A* $ ^ ^ >r ^ > ^ ^ D ^ ©it y IC ^« b T 
[0 0 16] 

±Mbfcj:e)ic. r Fi/;^M#Ao~Amii, cAsu'>r^>e/-> ^^'-^^ 

;^^(3[)|g^^{C "0" tclSSSn^o 
[0 0 17] 

®13lc^t-J:e.lc, 5i:«4ff^=r-^13 2a, 4f T F UX^ ^11I12& l 8 *^ 
P,ai^StlS^SmTFVX#^ALXO~ALXm, ALXOB-ALXmB 

ic j: y o n / o f f A-^MW s ri s , F u > V - ^ tl^tx^MlCg^M^ 

nfc%«fTT^3-^F^>t^'X^ 1 3 3o~l 3 32,i:. ^r#tlIS& 2 2 *^ ^^ilffi 
$tlS^U5^-V-i^^«#Pxr dlCj:y on/o f f 

1 3 3o'-'l 3 32„(^Fl/>f >lC^n^tl«««mVDD?:« 

ffi^M^ii^miai^2 2*^e>Mmsrl^5ti*':'- Fis&®#^-r^fe*?)c^^#^«-^ 

[0 0 18] 

1 3 3o~l 3 3 2„C^y-^li^n^tlS«i^tl 
Fl/>f>i:^-FNiWlci±. i.-if3^lcioTi3]frnI|gf^iirr-X^^i 3 

6q~1 3 6 2„*^^tl€4^^^■te>4^TV^So 
[0 0 19] 

Urt-X^d^l 3 6o~l 3 62„l*. ^xAiSit^a)^I^T'^^i:^J^S^^^ 
^^u-fe;KD^fr FwxicSo'vNTi/— if3tic^U^»T^ti^o ^TF 



m$E# 2003-3047974 



#2 002-215206 



OB, ALX0~ALXni*^A;dStlS%«tff^3-^h^>e;^::^^ 1 3 3®F 
[0 0 2 0] 

a ¥'J^ ^ ^ ^ ^^^^ ^* ^ ^^^^ ° ^ "^^^^'^ ^ 

n^^^y'zi-^'h^yi^^^ 1 3 3 13 4© 

KN 1*^ "High" (VDD) il^^fci*, M 3 scorn 

^M^RWL i*^?S'[*^l:$ti<5o t&a^y-M 3 5(Dm:fjm%;R^f^^'J^2 
;i,M^i 1 2©'7-F^-e^sfc«), >f:^i:^[l^$nfc^^Ui2;K0TFU'^*^ 
A^^ti-Si:, m^^Ui-;vicf^^oTJE;:g^f^^u-fe;i/M^i i 20mmt^ 
ntcV- K^RWL llcil:&^S^^Uiz;PlcT^i2;?.3tiS» 
[0 0 2 1] 

r^^. %m's'fn-'^iZ2\i.. 01 3ic5^bfc%«^f-T^3-^h^>2;>^^ 

i3 3o'-'i 3 32„> yu^^-e/>^>i^'x^i3 4, ^r>'Ma^- M 3 

[0 0 2 2] 

®1 4{C^t- j:e){C, t^5l5(Z)5i::S^'j7^n-^*l 4 2tt, 0 1 3 IC 5^ b TC;^^? 
I^SP^Ur Kl/;^'©#ALYO'-ALYm, A L Y 0 B~A L YmB IC J: U o n/ 

o f f *^S'r#^tl<5, KL/^>;Rt5y-x*^^ti^ti^ii{cg^^stifeK:S3^ii7^ 

n-^^V^yVTs^ 1 4 3o~l 4 32„^> 0milIS&2 2 ;^)^ ^iim^ tl^ ^ U 5^ 
^-i^'«#Py r dlCiiU o n/o f f *^0J^^ti^, K;^^!]^'^- ^ h ^ > i;^" 
;?.>5t 1 4 3n~l 4 3o (3DF^>f >tc^*i€ti«i!S«JEVDD$:^>^"r^:/'J5^ 

0 

8 ai|iEi|t2 0 0 3 - 3 0 4 7 9 7 4 
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e;:;^^? 1 4 3o~i 4 3 2„®y->^ii^ti^tig^;®^ti. Fb-f > - FN 2 

[0 0 2 3] 

Hn-X^^l 4 So-l 4 62„li. Jim'i^n-^l 3 2i:|Bl«lC'^7XyMg 
[0 0 2 4] 

a 

[0 0 2 5] 

M^© if CD i: e) ^IffifeT'fe o T t) J: V^„ 
[0 0 2 6] 

[0 0 2 7] 

mi Qitmi 5ic^bfctJ&3f5(D^^u^5;^':i->'^cD«^6^^^®^3i#^WMS:^t- 

[0 0 2 8] 



g 
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01 5jc^i-<te)ic, ^^u^^:;n-;KZ)|S5ix@T'ii, ^t. Sl§1$^^u 

[0 0 2 9] 

mz. ±^ b Ac 1/ — !f h U ^ > ^^Sic J; y b ^ ^ U 12 ?> K 

;R^^'Ji2;i/^«^m;^'2>Ac«?)(D^^^^^a$:^^Tb (:^7^^y^S2) , 't^x 
ACD^*&SSIIJfebT^^Ul2;br U-f 1 l(Z)^/^aS:4mSt^ i^^'rv^ 
S 3) o 

[0 0 3 0] 

^v^T. ^«t?m5&i:^'JS$tlfe>^x/^S:^-;^F>'^°'y'^^-i;p«i^^c^R^bT> 
[0 0 3 1] 

r^kic, Ms^sXTAcff^'ffi^^u uc*fbT^i©«^e«f^m$:^i6b, 

^^U 1 bT(Z)ttlg$:5tM-t-^ >^S 5) „ 

[0 0 3 2] 

rWi(Dnm^mm^^^^ -o[)ii2<^m^6«F^i^T'^m:«)^i§Ms*i^vN^^ic#^ 

[0 0 3 3] 

2$:^^y^2;^-;i/(55ig^^xs^®iAb (x-5^^y:;^s 9) , s^-a^^u 

7^vy:/S 1 0) , 

[0 0 3 4] 

(>?.7=-^y >^s 1 1) o 
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[0 0 3 5] 
[0 0 3 6] 

n-;KZ)»«±Jc^«Sti^c:^ff|gffi^^U (E^PROM) tcMbxm^c^T^ 

S 2 1) o 

[0 0 3 7] 

[0 0 3 8] 

[0 0 3 9] 

[|g^ jb'jjii^ b J: o ^ -r S 

Tbfc^pgT'=Niac$:lli6bT^a<0;*^U-fe;v?:#^b, ^ibR-® ^i^x/Nilc 
[0 0 4 0] 
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[0 0 4 1 ] 

^mxmm-r htc^. f^m^r^Tb^^a < o t ^ ^ u ^ ^ - =f ^ ^ ^ -b# ^ 

[0 0 4 2] 

- ^^^^S: t)^ >^ ^ U ^ ^ - 5: Si^^-t S r i: S: S 65 S c 

[0 0 4 3] 

71 -f >^ W# & ^ ti ^ti^it b , 
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[0 04 4] 
[0 0 4 5] 

[0 0 4 6] 

1/ -if ^T'^»T «rtg^«^<^ t: ^ - ^^^^ 

[0 0 4 7] 
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[0 0 4 8] 
[0 0 4 9] 

±is<z) J; e> ^ ^ u ^ 5^ ^ - )\yo^Wimi5m. :^^^)^v=L- jiMm%^ ^ ^ 

m^^U-C', SJIStifc^K^fTFi^^, ^^^iJTFl/^. ;5:tJJ^a7^^'<>f:^ 
'»#S:^ti-eti'KitU> »|§tt^^UT'^i^bfc^K^fTFl/X, ^m^'JTFl^ 
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[0 0 5 0] 

IC ^ IC o V N T 0 ® 5: # m b T m 0-9 -t S o 
[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 

5: ^ ^ U ^ 3. - ;i/ (3D D Q M3gi=-5Lt>* r K U ^ :^ b T 
[0 0 5 4] 
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[0 0 5 5] 

2 5lcm'^Snfc^^^fTFl/XRX0~RXm, RX 0 B-RXmB h^TT K 
V;^^>y^IlfS5&*^b^J^$nei^SmTFU'XALX0'-'ALXni, ALXOB 

~ALXmB^ib«?i--5^TK^^n>/ii^-^2 7i:, ;f:^W#^^IiI5& 2 5 
tCl&'^Snfc^^^JTKWXRYO-RYm, R Y 0 B ~R Y mB i:^>JT F 
9^y^Iai^&A^^«^$tL-g>l^gP^•JTFUXALY0'^ALYm, ALYOB-A 

LYmB^Jti«1--5^Jr FL/::^n>A°l/-^ 2 8 = 
[0 0 5 6] 

H2lC^i-J:e.JC, TFl/>^«#AO'^An<Z)e>t>, bf h 

AO~Am$:ffiV^T, ^^T^^^-f ^W#®:tJJ>P^r F 1/ ^ U 
;b^^fflS'{^^^U^eii1-'&c e^y FAin+l-^Am+3 5:MV>T, t^^V 

hA0~Ani*^^m7^AM^«#T'fe^>«)^ ^^^^ (X) TF^X7:-fee:^\ ^ 
(Y) TFl/^"efe-5*^&W^-t5o ^^3. If^yFAm+Ui, itS®^- 
FL/s;>^^(D|g^^(cti roj ic|g^-tSfe«). *^^®iiM^T'li rij ic|g 

[0 0 5 7] 
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^#:6^tCli, Am+2, Am+l*^ TOOIJ 

^A0'^Am$:ffiV^T^^7^A^::^«^g*^«i^$tl, l^^yhAm+3, Am+2 
Am+ ro 1 IJ <Dt^. hA0~A^^$:«V^T:^a^? (X) r K 
l^^yhAm+3, Am+2, Am+1*^ rioij 
hAO~AmS:MVNT^m^'J (Y) T K tl^ il t-^o 
[0 0 5 8] 

^^^^^up^ic2o(Z)^m^^ui2;i/*^«e#-^ic, ^ne.^ 

[0 0 5 9] 

[0 0 6 0] 

ii, ^r^M^/C St^v^m^ I Am- 1 i:(D^a«5:m:tf^StSrS«^- 
2 6 3 i:, ^>y^>ff#I Am5:Sffi-r^A'^y7TlSim2 6 4 i:, A'«y7Tia!^2 

6 4 (Dffi^^^ii^aa^- h 2 6 3 ®m:^3M#®irsa^m*t-s^aa^- 

h 2 6 5 ii, 7f;^W^I&MlSI?&2 5:«,^e,#^*&Sti2>^-^^>^^n>y^lc^«b 
TirM^-b 2 6 5*^?>^«bfcm#S:DSL«#i:bTm:^t-S7U^y>^7 

[0 0 6 1] 
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[0 0 6 2] 

yf^]^mm^mm^2 5it. ^v^m^lAm+l-lAm+S, lAm 
2B. I Am3B$:7^=l-Fb, tf h A 0 ~Am:&^>PK7^AM XW^T'fe^*^ 
, ^m^T (X) TKl/:^T'S>-5*\ ^a^'J (Y) TKV;^T'feSA^&WJtSfc 

S^n^yi^'B^CLK^m^^r^^'t^riSMS-BrSM^IiIS&s 5 4i:, if'^y hAO 
~AmS:^VN-C«^^&^tifc^^^tTKl/x$:^^y^rs^iScD7U>y:/7a^y:^ 

^^ib^^^mr h*\yy^^miy'J^^ 2 5 8 l:f>y h a 0~Am$:MV^T#t.^& 
$ tifc^^^tjr K :^ 5: ^ ^ ^^m<^ 7 U ^7 n >y >^*^ e>^S^^3«JT F 

l/Xf&i^ Ui^X^ 2 5 9 il, ^mm^" h 2 5 1 2 5 3 «7) ffiiJ^^ 

2 5 4(Z)m*«#(5Dt&M«S:m;^jU t^/M U i^:^ ^ 2 6 6 , 

T Fl^^*&S«l^^:^'^^ 2 5 8, ^^^JT \^U7.^mUi?7.9 2 5 9 lC«#^^if 

$-&Sfz^*(Z)^>f ^>^*^n^y^$:#^lti-S^S«>5^-b 2 5 5-2 5 7 t?:^ 

-r-S^^-t^fe-So ^j:^, ^.y^^fg^I AO-I Am. IAm-2~IAm. lA 

m+l~IAm+3. IAm2B, I A m 3 B li, T F W^M^ A 0 ~ A m+ 3 

[0 0 6 3] 

gI4lC^t-J:e)lC, tJ^M#/RAS, /CAS, /WE. /CStt, ^tl-? 
tl^ D ^y ^ C L K<7)5it»±*^ U IClllWLTff^'ii;^ ^ U tC5( Uii^n, ±«&bfc 

^mfTFi^^, 7f;^3?ilTFl/;^®WIlc;f:ffl6tt^^UA^^ 
Slgffi^^U^Ki^^tl, -rA>r>^«^^'H«llIi^2 6S:tJ^^^«#^5N^ISli>^2 5 
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[0 0 6 4] 

P,mijSnSl^amTFl/X>fg^ALXO~ALXm. ALXOB-ALXmB 

a. 7f^0imm^mm^2 bizw^-^nr^^^nr \^^\y^m^R^o-^Rxm, r 
xoB-^RXmBcDmmmmmm^^^y h#icm:breExoR>f-h2 ? i^ 

-2 7 l2„5:#;^^=^«l^'^'^^" 
[0 0 6 5] 

05lC^bfcEXOR^-h2 7 lo~2 7 l2,(Z)m;bfS^lCj:Uon/o f f 

2 7 2o~2 7 22„i:, ^^iai^*^?>iimsns^u^-v-2;«^ 

Px r dlCiU o n/o f f tl^, ^ h ^ > i^'^ ^ 2 7 2 

mi^mm^2 6 A^^,m*$tl■5D s L«#co^®«^m;fj-rsma«>5f- h 2 7 

At^m^^mm-C'^^. r^^^ 7t^^Tf^n-afh^>i>'^^ 2 7 2o~2 7 22 

ID 

[0 0 6 6] 

A0~Am;t,^Ai}^n-g>i:, ^fTFl/X=3>A-l/-^t2 7A^;t^SEXOR^- 
h2 7 lo~2 7 l^^ii-^ "Low" *^m;^3$tl, - ^ h ^ > ^^^'^^ ^ 

2 7 2o'-'2 7 22„*^^tl^tVo f f UT, n - h ^ > X ^ 2 7 2 

^^,j^^-e;|.^>.:;^^ 2 7 3(Dg^^y-FNl*^ "High" (VDD) 
IZf^^r^^. |^S^^-h 2 7 4(Z)mijM#RWL2*^^i4^bStlSo 

-h 2 7 4<Z)ai*ISli%«^T^^'Ji2MI^(7)y-™T'feSfei;?). 
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^ u ^ )mi^(Dmmt^tit=. ^7 - r w l 2 jci^a^s ;i ^ u ■fe;vic r ^ >^ s 

[0 0 6 7] 

e>m^$tl-SWa5fTrKV^m#ALY0'-ALYm. ALYOB-ALYmB 
il, ^^«#t&^llIS&2 5lC^&^fi$4xfc^K3?'jr Kl/XM#RY0~RYm, R 

YOB-^RYmBo^mmmmmm^^y h#icm*-t§ExoR>!f- h 2 s Iq 

'-2 8 1 gm^ii^^fefii^'^^^-' 
[0 0 6 8] 

SeiC^bfcEXOR^- h 2 8 lo'~2 8 1 2„(^ m*«^tC J: U o n/ 

-i_3,'1.9:/S;x>5f 2 8 2o~2 8 2^^^. ^^HII^A^ e>ilim^ tlS U - 
e;>fg^Py r d(Cj:U o n/o f f ^'^tl^^ns. %^n^:2-^ h^yi^^^ 
2 8 2o~2 8 22„® Fl/^>iC^;n^n«l!r.«ffiVDD$:#t*&t- 

s;h^>s;>^^ 2 8 3 i:> yu^^-i;h^>i;>^<5f 2 8 3(Dm;fjM#> 

-2 8 22„<55V->^^i^4^€4^g^^$tl"CV^^o 
[0 0 6 9] 

r © J: e) J&^fiK-e li, 0 5 IC^ b fe^ r F 1/ X 3 > A 1/ - ^ 2 8 ^07ti;R^f 

O-AnxTb^A^StlSil, ^lJTFU':xa>Al/-^2 8*^^t- ^EXOR>f-F 
2 8 lo~2 8 Igm*'^ "Low" fj^HiiJ-^n. n^^^l^^n- ^ h ^ y P 2 
8 2o~2 8 22„*^-en^tlo f f bT, 5t;g^[l7^=l - ^ F ^ > i^:^ ^ 2 8 2 il 
-^,j^^_.:;|.^>.:;;^^ 2 8 3Cr)^^>'-FN2A^ "High" (VDD) IC 
^aa>!f-F 2 8 4®miJm^RYS2*^?SM$4x^o 

h 2 8 4 (3[>ffi^^iiK«^il^^u^;i/M<^t:'^y vmx^^^r^^^. ^aiifiis^ 
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